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Description 

[0001] The present invention relates to a vapor-per- 
meable shoe. 

[0002] It is known that a shoe, in order to be comfort- 
able, must ensure conrect exchange of heat and water 
vapor between the microclimate inside the shoe and the 
external microclimate. The exchanges of heat and va- 
por, however, must not compromise in any way the im- 
pemfieability of the shoe to external humidity or water. 
[0003] Currently commercially available shoes en- 
trust the exchange of heat and water vapor substantially 
to the upper or to the sole. As regards the upper, shoes 
are commercially available which are perforated and/or 
provided with linings made of a vapor-pemrieable and 
waterproof material. 

[0004] In some models, parts of the upper can be re- 
placed with materials which are waterproof and at the 

same time vapor-penneable. 

[0005] Another category of shoe instead entrusts 
transpiration to the sole, again by using layers of a wa- 
terproof and vapor-permeable material optionally asso- 
ciated with protective layers and fillers. These shoes, 
however, have not achieved an optimum exchange of 
heat and water vapor; accordingly, vapor-pemieable 
shoes have been devised which are the subject of US- A- 
5983524, in which the shoe is constituted by the follow- 
ing elements: avapor-pemneableupper, associated with 
a vapor-pemrieable or perforated lining; a tread made of 
perforated elastomer; a mid-sole, which comprises at 
least one membrane made of vapor-pemrieable water- 
proof material associated with a lower protective layer 
made of a material which is resistant to hydrolysis, Is 
water-repellent, vapor-permeable or perforated; and in- 
cludes a vapor-permeable or perforated insole and a va- 
por-pemieable or perforated filler layer arranged be- 
tween said insole and said membrane. 
[0006] The lower part of the upper, the tread and the 
mid-sole with the membrane are perimetrically sealed 
In the regions where they join. 
[0007] Although this type of shoe solves many of the 
drawbacks observed in commercially available vapor- 
pemneable shoes, it is not free from drawbacks, the main 
drawback being the fact that the vapor-pemneable and 
waterproof membrane is not very strong from the me- 
chanical point of view, Is not protected In an optimum 
manner by the lower layer and can suffer damage due 
to interactions with blunt objects penetrating through the 
holes of the tread, which extend vertically with respect 
to the ground. 

[0008] This type of shoe furthermore entails the draw- 
back that the paths for the outflow of the air/water vapor 
mixture can clog at the sole, due to dirt wedging into the 
holes upon use. 

[0009] A tread comprising resilient microholes is 
known from WO 98/47 399 which falls within the ambit 
of Article 54(3) EPC. 

[001 0] The object of the p resent invention is to provide 



a vapor-permeable shoe which solves the drawbacks 
noted above of conventional shoes, particularly combin- 
ing optimum heat and water vapor exchange, both 
through the upper and through the sole, with equally op- 
5 timum protection of the components accommodated in- 
side the sole. 

[001 1] Within the scope of this purpose, an object of 
the present Invention is to provide a vapor-pemneable 
shoe in which the sole is not subject to clogging of the 

10 transpiration paths. 

[0012] Another object of the present invention is to 
provide a vapor-penneable shoe whose structure en- 
tails absolutely no restrictions in tenns of styling and 
aesthetic research, allowing the greatest freedom of 

15 shape and production type. 

[0013] Another object of the present invention is to 
provide a vapor-permeable shoe which is meant both 
for everyday use and for sports use. 
[0014] Another object of the present Invention is to 

20 provide a vapor-pemneable shoe whose cost Is compet- 
itive with respect to known vapor-pemneable shoes. 
[0015] A final object of the present invention is to pro- 
vide a vapor-pemneable shoe which can be manufac- 
tured with known technologies. 

25 [0016] These objects and others which will become 
apparent hereinafter are achieved by a vapor-pemnea- 
ble shoe, comprising the features of claim 1 or the fea- 
tures of claim 4. 

[0017] Further characteristics and advantages of the 
30 present Invention will become apparent from the follow- 
ing detailed description of two embodiments thereof, il- 
lustrated only by way of non-limitative example in the 
accompanying drawings, wherein: 
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Figure 1 is a perspective view of a first embodiment 
of a shoe according to the invention; 
Figure 2 is a sectional view of the shoe of Figure 1 ; 
Figure 3 is a sectional view of a second embodiment 
of a shoe according to the invention. 



[0018] With particular reference to Figures 1 and 2, a 
first embodiment of a vapor-permeable shoe according 
to the invention is generally designated by reference nu- 
meral 10. 

45 [0019] The shoe 10 comprises a vapor-permeable up- 
per 11 which is associated with a sole 12. The upper 11 
can be associated with a vapor-permeable or perforated 
lining, which is not shown in the Figures. In particular, 
the sole 1 2 has a tread 1 3 made of an elastomer, for 

so example rubber, which Is shaped so as to fomn a plurality 
of domes 14 having a convexity directed toward the 
ground. 

[0020] Each one of the domes 14 has, substantially 
at a top portion thereof, a minute through slit 15 which 
ss is nomnally closed by virtue of the elasticity of the mate- 
rial and allows the outflow of the air/water vapor mixture 
that has formed inside the shoe when the compression 
of the sole of the foot generates an overpressure at the 
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chambers 16 formed internally by the domes 14. 
[0021] The shoe 10 also comprises an insole 17, 
which in this case is perforated but can also be vapor- 
permeable, and a waterproof and vapor-penneable 
membrane 1 8 of the type known commercially as Gore- 5 
Tex. 

[0022] In particular, In this case the membrane 18 Is 
associated with a lower protective layer 19 made of a 
material which is resistant to hydrolysis, and is water- 
repellent, vapor-permeable or perforated. The mem- 
brane 18, together with the layer 19, has an edge 20 
which is embedded In the tread 1 3 so as to seal the joint. 
A seal Is also provided between the upper 11 and the 
tread 13. 

[0023] As regards operation, the overpressure gener- is 
ated inside the shoe vents air through the insole 1 7, the 
membrane 18 with the layer 19, and the minute slits 15 
of the tread 13, which act as one-way valves by virtue 
of the particular dome-like configuration of the regions 
in which they are located. Accordingly, air flow occurs 
in a single direction. 

[0024] Impermeability Is ensured by the combined ef- 
fect of the membrane 18 with the minute slits 15, which 
are nomially closed. 

[0025] With particular reference to Figure 3, a second 25 
embodiment of the vapor-permeable shoe according to 
the invention is generally designated by reference nu- 
meral 100. 

[0026] I n particular, the shoe 1 00 comprises an upper 
1 01 (with an optional vapor-pemneable or perforated lln- so 
ing, not shown), associated with a sole 102 which is in 
turn constituted by a tread 103 made of elastomer and 
shaped so as to form a plurality of domes 1 04 having a 
convexity directed toward the ground, each dome being 
provided with a minute through slit 105 which Isnomnally 35 
closed by virtue of the elasticity of the material and al- 
lows the outflow of the mixture of air and water vapor, 
as described above. 

[0027] The shoe 1 00 further comprises a vapor-per- 
meable or perforated insole 1 06 and, between the Insole 40 
and the tread 1 03, an intemriediate element is provided 
which is generally designated by reference numeral 1 07 
and is described hereinafter. In particular, the interme- 
diate element 1 07 Is shaped so as to form, at the surface 
that is directed toward the insole 1 06, a plurality of first 
raised portions 1 08 which are suitable to support the in- 
sole and keep it spaced. 

[0028] The intemnediate element 107 is also shaped 
at the surtace that Is directed toward the tread 103 so 
as to fonm a plurality of second conical raised portions so 
1 09, each of which is inserted in a corresponding cham- 
ber 110 formed by the corresponding dome 104. 
[0029] In particular, each one of the second raised 
portions 1 09 is suitable to close the opening of the cor- 
responding chamber 110 when It Is pushed and com- ss 
pressed by the sole of the foot, not shown, which rests 
thereon. 

[0030] Through holes 1 1 1 are provided In the interme- 
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diate element 1 07 in order to allow the flow of air be- 
tween the upper region and the lower region. The upper 
101, the intermediate element 107 and the tread 103 
are sealed in the regions where they join. 
[0031] The Intemnediate element 107 provides out- 
ward mechanical pumping, through the minute slits 1 05, 
of the air that Is In the regions between the second con- 
ical raised portions 109 and the domes 104, when the 
confcal raised portions 109 perform alternating move- 
ments due to walking, particularly with downward move- 
ments after they have closed the corresponding cham- 
bers 1 1 0 and compressed the air contained therein. The 
flow of air is unidirectional and a good impenmeability 
effect is ensured by the fact that the minute slits 1 05 are 
nomnalty closed. 

[0032] In a different embodiment, not shown in the 
Figures, it Is possible to arrange between the interme- 
diate element 107 and the insole 106 a membrane 18, 
optionally associated with a protective layer such as 19. 
[0033] In practice It has been observed that the 
present invention has solved the intended aim and ob- 
jects. In particular, it should be noted that the shoe ac- 
cording to the invention combines the need to provide 
optimum foot transpiration with the possibility to ade- 
quately protect the components Inside the sole. 
[0034] It should also be noted that the first embodi- 
ment combines the impermeability and vapor-pennea- 
bllity advantages of the membrane-fitted shoes cited In 
the Introduction with the advantages of shoes in which 
the transfer of the air contained therein is performed me- 
chanically with valves actuated by the compression of 
the foot during walking. 

[0035] It should also be noted that the shoe according 
to the invention, in addition to being particularly tough, 
Is substantially impermeable to external water vapor 
and water. 

[0036] It is further noted that the structure of the shoe 
according to the invention does not compromise in any 
way research In temns of quality styling and aesthetic 
solutions. 

[0037] It should also be noted that the constructive 
simplicity of the shoe according to the invention allows 
the achievement of production costs which are compet- 
itive with respect to similar commercially available 
shoes. 

[0038] The present invention Is capable of numerous 
modifications and variations within the scope of the ap- 
pended claims. 

[0039] The constructive details discussed can be re- 
placed with other technically equivalent elements falling 
within the scope of the appended claims. The materials 
and the dimensions may be any according to require- 
ments. 

[0040] Where technical features mentioned in any 
claim are followed by reference signs, those reference 
signs have been included for the sole purpose of in- 
creasing the Intelligibility of the claims and accordingly, 
such reference signs do not have any limiting effect on 
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the interpretation of each element identified by way of 
example by such reference signs. 



Claims 

1 . A vapor-penneable shoe (1 0) comprising: 

an upper (11); 

a tread (13) made of an elastomer, said tread 
being shaped so as to form a plurality of domes 
(14) having a convexity directed toward the 
ground, each dome fonming a chamber (16) 
and having at least one minute through slit (15) 
which is normally closed due to the elasticity of 
the material and allows outflow of a mixture of 
air and water vapor fomned inside the shoe 
when compression applied by the sole of the 
foot of a user generates an overpressure at the 
chambers fomned internally by said dome; 
a vapor-pemrieable or perforated insole (17); 
and 

a waterproof and vapor-permeable membrane 
(18) interposed between said insole and said 
tread, the tower part of said upper, said tread 
and said membrane being perimetrically sealed 
in regions where said tread and said membrane 
are Joined. 

2. The vapor-permeable shoe according to claim 1, 
characterized In that said upper Is vapor-pennea- 
bie and is associated with a vapor-permeable or 
perforated lining. 

3. The vapor-pemfieable shoe according to claim 1 , 
characterized In that it comprises a protective lay- 
er made of a material which is resistant to hydroly- 
sis, Is water-repellent, vapor-penneable or perforat- 
ed and is directed toward the tread and which con- 
tacts said membrane. 

4. A vapor-pemneable shoe (1 00) comprising 

an upper (101); 

a tread (1 03) made of an elastomer, said tread 
being shaped so as to form a plurality of domes 
(104) having a convexity directed toward the 
ground, each dome forming a chamber and 
having at least one minute through slit (105) 
which is nomnally closed due to the elasticity of 
the material and allows the outflow of a mixture 
of air and water vapor formed inside the shoe 
when compression applied by the sole of the 
foot of the user generates an overpressure at 
the chambers fomfied internally by said domes; 
a vapor-pemneable or perforated Insole (106); 
a perforated intermediate element (107), said 
element being shaped so as to fomn, at a sur- 
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face that is directed toward the tread, a plurality 
of conical raised portions (109). each of which 
is inserted in a corresponding chamber (110) 
fomned by a corresponding dome and closes 
said corresponding chamber when pushed and 
compressed by the sole of a foot of a wearer 
that rests thereon. 

5. The vapor-pemneable shoe according to claim 4, 
characterized in that said upper Is vapor-pemnea- 
ble and is associated with a vapor-pemneable or 
perforated lining. 

6. The shoe according to claim 4, characterized in 
that said intemnediate element has, at a surface di- 
rected toward the insole, a plurality of raised por- 
tions which are suitable to support said insole and 
keep it spaced from said domes. 



20 7. The shoe according to claim 4, characterized In 
that a vapor-pemneable and waterproof membrane 
is arranged between said intemnediate element and 
said insole. 

25 8. The shoe according to claim 7, characterized In 
that it comprises a lower protective layer made of 
a material which is resistant to hydrolysis, is water- 
repellent, vapor-permeable or perforated and which 
is directed toward the tread and contacts said mem- 

30 brane. 



PatentansprQche 

35 1. DampfdurchldssigerSchuh (10), welcherfolgendes 
aufweist: 

ein Obertell(ll); 

eine Laufflache (13), welche aus einem Elasto- 

40 mer hergestellt ist, wobei die Laufflache derart 

geformt ist, da3 sich eine Mehrzahl von l<uppel- 
formigen Auswolbungen (14) bildet, welche ei- 
ne in Richtung zu dem Untergrund gerichtete 
Konvexitat haben, wobei jede kuppelfdnnige 

45 Auswolbung eine Kammer (1 6) bildet, und we- 

nigstens einen winzigen Durchgangsschlitz 
(15) hat, welcher Im Grundzustand Infolge der 
Elastizitat des IVIaterials geschlossen ist, und 
ein Ausstromen eines Gemisches aus Luft und 

so Wasserdampf gestattet, welches sich Im Innern 

des Schuhs bildet, wenn eine Kompression 
durch die Sohle des FuBes des Tragers ein- 
wlrkt, welcher einen Uberdruck an den Kam- 
mern erzeugt, die im Innern von der kuppelfor- 

S5 migen Auswolbung gebildet werden; 

eine dampfdurchldssige oder perforlerte Innen- 
sohle (1 7); und 

eine wasserdichte und dampfdurchldssige 
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Membrane (18), welche zwischen der Innen- 
sohle und der Laufflache angeordnet ist, wobei 
der untere Tei) des Oberteils, die LaufftSche 
und die Membrane am Umri3 an Bereichen ab- 
gedichtet sind, an denen die Laufflache und die 
Membrane verbunden sind. 

DampfdurchlSssiger Schuh nach Anspruch 1 , da- 
durch gekennzeichnet, daB das Oberteil dampf- 
durchlassig Ist und mit einem dampfdurchlSsslgen 
Oder perforierten Uberzug verbunden ist. 

DampfdurchlSssiger Scliuh nach Anspruch 1 . da- 
durch gekennzeichnet, daB ereine Schutzschteht 
aus einem Material aufweist, welches hydrolysebe- 
standig, wasserabstof3end, dampfdurchlasslge 
Oder perforiert ist, und in Richtung auf die Lauffla- 
che weist, sowie die Membrane beruhrt. 

Dampfdurchlassiger Schuh (100), welcher folgen- 
des aufweist: 
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durchlassig und mit einem dampfdurchlassigen 
Oder perforierten Oberzug versehen ist 

Schuh nach Anspruch 4, dadureh gekennzeich- 
net, daB das Zwischenelement an einer FlSche. die 
zur innensohle zugewandt liegt, eine Mehrzahl von 
erhabenen Abschnitten hat, die in geeigneterWeise 
die Innensohle abstOtzen und diese von den kup- 
pelfdmnigen Auswdlbungen beabstandet halten. 

Schuh nach Anspruch 4, dadureh gekennzeich- 
net, daB eine dampfdurchlasslge und wasserdlchte 
Membrane zwischen dem Zwischenelement und 
der Innensohle angeordnet ist. 

Schuh nach Anspruch 7, dadureh gekennzeich- 
net, daB er eine untere Schutzschicht aus einem 
Material aufweist, welches hydrolysebestandig, 
wasserabstoBend, dampfdurchlassig oder perfo- 
riert Ist. und die der Laufflache zugewandt liegt, so- 
wie die Membrane beruhrt. 



ein Oberteil (101); 

eine Laufflache (103), welche aus einem ela- 
stomeren Material hergestellt ist, wobel die 25 
Laufflache derart ausgebildet Ist, da3 sich eine 
Mehrzahl von kuppelformigen Auswolbungen 
(104) bildet, welche eine in Richtung zu dem 
Untergrund weisende Konvexitat haben, wobei 
jede kuppelfomnige Auswdlbung eine Kammer so 
bildet und wenigstens einen winzlgen Durch- 
gangsschlltz (1 05) hat, welcher Infolge der Ela- 
stlzitSt des Materials im Gmndzustand ge- 
schlossen ist, und ein Ausstrdmen eines Gemi- 
sches aus Luft und Wasserdampf gestattet, 3S 
welches im Innern des Schuhs geblldet wird, 
wenn eine Kompression durch die Schle des 
FuBes des Tragers aufgebracht wird, und ein 
Uberdruck an den Kammem erzeugt wird, die 
im Innem durch die kuppelfomnigen Auswdl- 
bungen geblldet werden; 
eine dampfdurchlasslge Oder perforierte Innen- 
sohle (106); 

ein perforlertes Zwischenelement (107), wel- 
ches derart ausgebildet ist, daB sich an einer 
Oberflache, die In Richtung zu der Laufflache 
weist, eine Mehrzahl von konischen, erhabe- 
nen Abschnitten (109) bildet, diejeweils in eine 
zugeordnete Kammer (110) eingefiihrt sind, 
welche von einer zugeordneten kuppelfdnni- so 
gen Auswolbung geblldet wird, die jeweils die 
zugeordnete Kammer schlieBen, wenn durch 
die Sohle eines FuBes eines Tragers eine 
Druckkraft aufgebracht und ein Komprimieren 
bewlrkt wird, die hierauf aufliegt. ss 

Dampfdurchlassiger Schuh nach Anspoich 4, da- 
dureh gekennzeichnet, daB das Oberteil dampf- 



Revendications 

1. Chaussure pemn^able d la vapeur (10) 
comprenant : 

unetige (11) ; 

une semelle (13) falte d'un 6lastom6re, ladite 
semelle 6tant confomi6e de manl6re k fomier 
une pluralit6 de domes (14) ayant une conve- 
xit6 dlrig6e vers le sol, chaque ddme fomnant 
une chambre (16) et ayant au moins une tr^s 
petite fente traversante (15) qui est nomiale- 
mentferm6e sous I'effet de i'6lastlclt6 de la ma- 
tidre et qui pennet un 6coulement ext6rieur 
d'un melange d'air et de vapeur d'eau fonn6 ^ 
I'intdrieur de la chaussure lorsqu'une compres- 
sion appliqu^e par la ptante du pied d'un utlli- 
sateur engendre une surpression au niveau 
des chambres form6es int6rieurement par ledit 
ddme ; 

une premiere (17) pemn^able k la vapeur ou 
perforce ; et 

une membrane 6tanche 6 i'eau et penn^abie h 
la vapeur (1 8) interpos6e entre ladite premiere 
et ladite semelle, la partle Infdrieure de ladite 
tige, ladite semelle et ladite membrane 6tant 
scell6es de fagon p6rim6trique dans des re- 
gions oCj ladite semelle et ladite membrane sont 
r^unies. 

2. Chaussure permeable k la vapeur seton la reven- 
dication 1 , caracterls^e en ce que ladite tige est 
pemri6able k la vapeur et est associ^e k une dou- 
blure penn6able k la vapeur ou perforce. 
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3. Chaussure permeable ^ la vapeur selon la reven- 
dication 1, caracterisee en ce qu'elle comprend 
une couche protectrice faite d'une mati^re qui est 
r6sistante k I'hydrotyse, qui est hydrophobe, per- 
meable k la vapeur ou perforce et est dirig^e vers s 
la semelle et qui est en contact avec ladite mem- 
brane. 



f^rieure faite d'une matifere qui est r6sistante ^ I'hy- 
drolyse. qui est hydrophobe, pemri6able & la vapeur 
ou perforce, et qui est dlrig^e vers la semelle et est 
en contact avec ladite membrane. 



4. Chaussure penn6able k la vapeur (100). 

comprenant : 

une tige (101); 

une semelle (1 03) faite d'un 6lastom&re, ladite 
semelle 6tant confonn6e de manifere k fomner 
une plurality de domes (1 04) ayant une conve- 
xit6 dirig6e vers le sol, chaque ddme fomriant 
une chambre et ayant au moins une tr^s petite 
fente traversante (105) qui est nomnalement 
femn^e sous I'effet de i'^lasticit^ de la matl6re, 
et qui permet un 6couIement ext6rieurd'un m6- 20 
lange d'air et de vapeur d'eau fomn6 k I'int6rieur 
de la chaussure lorsqu'une compression appli- 
qu4e par la plante du pied de rutllisateur en- 
gendre une surpression au niveau des cham- 
bres fomn^es int6rieurement par iesdits 2S 
dSmes ; 

une premiere (106) pemn^able k la vapeur ou 
perforce ; 

un 6l6ment intemri6diaire perfor6 (107), ledit 
§l6ment 6tant conform6 de manlfere k former, 30 
au niveau d'une surface qui est dlrig^e vers la 
semelle, une plurality de portions en relief co- 
nlques (109) dont chacune est Ins^r^e dans 
une chambre (11 0) con^espondante fomnde par 
un ddme correspondant et ferme ladite cham- 35 
bre correspondante lorsqu'elle est pouss6e et 
comprimde par la plante d'un pied d'une per- 
Sonne portent la chaussure qui repose sur elle. 

5. Chaussure penndable k la vapeur selon la reven- 40 
dication 4, caracterisee en ce que ladite tige est 
permeable k la vapeur et est associ^e k une dou- 
blure permeable k la vapeur ou perforce. 

6. Chaussure selon la revendication 4, caracterisee 45 

en ce que ledit element interm^diaire possdde, au 
niveau d'une surface dirig6e vers la premiere, une 
plurality de portions en relief qui sont appropri6es 
pour supporter ladite premiere et la matntenir espa- 
c6e desdits ddmes. 50 

7. Chaussure selon la revendication 4, caracterisee 
en ce qu'une membrane pemn6able k la vapeur et 
dtanche k I'eau est dispos^e entre tedit element in- 
temri6diaire et ladite premiere. 55 

8. Chaussure selon la revendication 7, caracterisee 
en ce qu'elle comprend une couche protectrice in- 
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